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Description

The invention relates to a device comprising

- memory locations for the buffering of data unit
groups the data units being buffered during
successive phases, for the duration of buffer
periods which are recurrent for each group,

- amodulo address generator for generating, for
each group, a series of addresses for the selec-
tion of the memory locations, respective logic
address intervals between successive ad-
dresses in the relevant series being indicative
of the respective buffer periods, the addresses
in two successive series being shifted one ad-
dress interval with respect to one another, each
respective buffer period amounting to a re-
spective first number of successive phases.

An example of such a device is known from Eu-
ropean patent application No 123 322. Such a device
may be used as part of a compact disc player compris-
ing encoders and decoders for error correction. The
use of decoding in compact disc players is outlined:
"The Compact Disc Formats: Technology and Appli-
cations", K. Pohimann, J. Audio Eng. Soc., Vol. 36,
No. 4, April 1988, pages 250-287. The encoders as
well as the decoders are based on the "cross-
interleaved Reed-Solomon-code"; to this end, each
encoder and decoder comprises a so-called "inter-
leaver" having twenty-eight delay lines for delaying
each time a corresponding number of data units, each
time for the duration of mutually different buffer per-
iods.

The device known from European patent applica-
tion No. 123 322 utilises the mapping of buffer peri-
ods onto address intervals in a current series of ad-
dresses in order to access selected memory loca-
tions. The address interval between two addresses
which are consecutive within a series is indicative (for
example: numerically equal to) of the buffer period as-
signed to the data unit.

Itis to be noted that a data unitis to be understood
to mean herein a data entity (a bit, a byte, a record, a
file, etc.) which is considered to form one unit at least
for the benefit of buffering. Successive series are
shifted one address interval unit with respect to one
another. This implies that the same address selected
during a previous series is selected again in a later
series only if the total shift in the successive phases
has covered the original address interval. However,
because the original address interval is related to the
relevant buffer period, said address has already be-
come available for new data after the relevant last
read operation.

In the known device writing occurs in exactly
those memory locations in which data units from pre-
ceding phases have just completed their buffer peri-
od. In this way the number of memory locations re-
quired is minimal. However, this means that both a
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read and a write operation for the same memory lo-
cation has to be performed per phase, which requires
complex and fast control. Moreover, it imposes re-
strictions on the kind of memory that can be used.

Itis, inter alia, an object of the invention to provide
a device of the kind set forth, which requires simple
control of reading and writing, and which allows the
memory to be constructed simpler, smaller or faster.

The device according to the invention is defined
in claim 1.

The offsets could be chosen for example so that
either only the even or the odd addresses are con-
cerned in each phase of a write operation or a read
operation. When a subgroup of the addresses having
a predetermined property (for example even/odd) is
accessed in each phase, the memory can be con-
structed for example so as to be simpler smaller or
faster, for example a sense amplifier is provided for
an odd and an even column in an integrated circuit.
Similarly, the offsets can be used to control the
spread in the occupation of the memory locations.

Preferably the number of memory locations used
is chosen to be equal to an integer power of two, be-
cause digital circuits operate better on binary num-
bers, for example in respect of the modulo operation,
than numbers represented on a basis other than two.

It is to be noted that the device can be used not
only as an interleaver or de-interleaver in a CD player,
but also for parallel and cyclical data processing op-
erations. In the latter case parallel streams of succes-
sive data are transformed so as to form new streams
of successive data. Before the data of the new
streams is processed again, data from different
streams need be delayed with respect to one another
in order to ensure that this data can be correctly com-
bined at the correct instant.

FIGURES

The invention will be described in detail herein-
after with reference to a drawing; therein:

Fig. 1 shows a first example of a data occupation

in a memory realised via a device in accordance

with the invention;

Fig. 2 shows a second example of a data occu-

pation;

Fig. 3 shows a third example of a data occupa-

tion;

Fig. 4 shows a first embodiment of an address

generator for use in a device in accordance with

the invention;

Fig. 5 shows a second embodiment of an address

generator;

Fig. 6 shows a third embodiment of such an ad-

dress generator; and

Fig. 7 shows the formulae in support of the de-

scription of the address generator shown in Fig.

6.
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FIRST EXAMPLE OF A DATA OCCUPATION.

Fig. 1 shows a first example of a data occupation
obtained by means of a device in accordance with the
invention. The addresses m1 to m10 of ten memory
locations are plotted in the horizontal direction. The
successive phases 0, f1, 12, ..., 6, ... in which the re-
spective current data is written after the relevant, al-
ready stored data has been read for the last time are
plotted in the vertical direction. In phase fO there is
written the data denoted by 1, 2, 3, and 4 whereto
there is assigned a buffer period equal to one phase,
two phases, three phases and four phases, respec-
tively. Consequently, each of this data will be stored
in the memory for the duration of the relevant buffer
period. The occupation during the phase f0 is chosen
as follows. Data unit 1 is written at the address m1.
Data unit 2, being buffered for the buffer period of two
phases, is written at an address which is situated at
an address interval equal to two address interval
units from the preceding address m1. This number of
address interval units equals the number of buffer
period phases assigned to the data unit 2. Thus, the
relevant address is the address m3. Data unit m3 will
be buffered for three phases, so that it is written at a
next address m6 which is situated at three address in-
terval units from the preceding address m3. Data unit
4 will be buffered for four phases and hence will be
written at the address m10 which deviates from the
address m6 by four address interval units. The total
number of memory locations equals the sum of the
buffer periods assigned per phase, that is to say ten.

During the phase f1 there are written new data
units 1’, 2’, 3’ and 4’ which are buffered for the dura-
tion of one, two, three and four phases, respectively.
Each of the addresses of the memory locations in
which the new data units are written has been shifted
one address interval unit with respect to the address
at which the data unit having the same buffer period
has been written during the preceding phase. The
data units 1’, 2’, 3’ and 4’ are written at the addresses
m2, m4, m7 and m1. The data unit 4’ is thus written
in the location in which the data unit 1 has just been
read.

During the phase f2 data units 17, 2", 3" and 4"
are written, buffer periods of one, two, three and four
phases, respectively, being assigned thereto. The
write addresses have again been shifted one address
interval unit with respect to the write addresses of the
preceding group of data units. Thus, the data unit 1”
is written in the location having the address m3 where
the data unit 2 has just been read for the last time. The
data units 2" and 3" are written at the addresses m5
and m8. The data unit 4” is written at the address m2
where the data unit 1’ has just been read.

During the phase f3 data units 1", 2", 3" and 4"
are written at the addresses m4, m6, m9 and m3. The
data units 1", 2", 3" and 4" are written in the memory
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locations which have just been vacated because the
buffer period of the relevant previous data units has
elapsed. The drawing also shows the new data units
of subsequent phases f4, f5 and f6. Because the num-
bers of address interval units between the addresses
of a current group of data units equal the relevant
numbers of buffer period phases, the successive
groups can be interleaved in the manner shown. Con-
sequently, a dense memory occupation is realised
with systematic, simple addressing.

SECOND EXAMPLE OF A DATA OCCUPATION.

Fig. 2 shows a second example of a data occu-
pation in a memory which comprises more locations
than strictly necessary. The notation used corre-
sponds to that of Fig. 1. The present memory compris-
es sixteen memory locations having the addresses
m1 to m16. After a data unit has reached the last ad-
dress, in this case the data unit 4® in phase 6, the
corresponding data unit, in this case 4(), of the next
group, phase f7, is placed at the first address m1
again according to the modulo-16 address generator.
Even though the occupation is not optimum in view of
the capacity of the memory, it offers the advantage
that the addressing is simple when the number of lo-
cations used is a power of two. In digital circuits it is
easier to utilise powers of two than other numbers.

THIRD EXAMPLE OF A DATA OCCUPATION.

Fig. 3 shows a third example of a data occupation
in a memory which comprises a number of memory
locations which is larger than strictly necessary. The
notation used again corresponds to that of the pre-
ceding Figures. Each of the address intervals is nu-
merically equal to the relevant buffer periods plus a
constant offset which is in this case equal to one ad-
dress interval unit for all buffer periods. The address
interval between two current, successive addresses
(for example, the addresses m6 and m10 in the phase
f2) is now larger than the associated buffer period
(amounting to three phases for the data unit 3" in the
present example). Consequently, a dummy phase oc-
curs between the reading of an address for the last
time and the writing at the same address (the phase
5 is a dummy phase for the memory location m10).
This creates the possibility of distributing read oper-
ations and write operations relating to one and the
same memory location between phases so that, for
example simpler or slower control can suffice. In the
preceding Figures the lengths of the buffer periods
have been chosen to be consecutive merely by way
of example. It will be evident that similar occupations
of the memory can be realised by making a different
choice as regards the buffer periods. Moreover, the
offsets associated with each of the addresses in Fig.
3 are chosen to be mutually equal by way of example.
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The user is free to choose mutually different offsets.
The off-sets could be chosen, for example so that
either only the even or only the odd addresses are
concerned in each phase of a write operation or a
read operation. When a sub-group of the addresses
having a predetermined property (for example,
even/odd) is accessed in each phase, the memory
can be constructed, for example so as to be simpler,
smaller or faster, for example, a sense amplifier is
provided for an odd and an even column in an integrat-
ed memory circuit. Similarly, the offsets can be used
to control the spread in the occupation of the memory
locations.

FIRST EMBODIMENT OF AN ADDRESS
GENERATOR.

Fig. 4 shows a first embodiment of an address
generator which is suitable for use in a device in ac-
cordance with the invention and which comprises N
memory locations. For each phase the address gen-
erator 30 selects the memory addresses for the mem-
ory locations 36 with intervals which are indicative of
the relevant buffer periods. The address sequences
generated for two successive phases deviate from
one another by one address interval unit. The address
intervals in a sequence are determined by the interval
generator 40. The interval generator 40 comprises a
memory 42, for example a ROM, having addresses,
to be referred to hereinafter as ROM-addresses, for
storing thereat the addresses for selected memory lo-
cations 36, to be referred to hereinafter as RAM-ad-
dresses, for generating a RAM address reference ser-
ies. Using a selection circuit 44, the ROM addresses
are successively accessed. To this end, the selection
circuit 44 comprises, for example a register 46 which
cyclically accesses the ROM addresses via an incre-
mentation unit 48. The output of the interval generator
40 is coupled to an input of a modulo-N adder 50. The
other input of the modulo-N adder 50 is coupled to the
output of a jump generator 52 which calculates, for
each subsequent series, the shift over one address
interval unit and which performs a modulo calculation
of the number of memory locations used. To this end,
the jump generator 52 comprises, for example a reg-
ister 54, an output of which is retro-coupled via an in-
crementation unit 56. Thus, for each phase there is
generated a step value which is added to the address
values from the ROM 42 in the modulo-N adder 50.
The reference value is calculated modulo-N. Thus, a
current RAM address series is generated by means of
the reference series and the step value.

SECOND EMBODIMENT OF AN ADDRESS
GENERATOR.

Fig. 5 shows a second embodiment of an address
generator which is suitable for use in a device in ac-
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cordance with the invention which comprises N mem-
ory locations. The address generator comprises a
memory 60, for example a ROM, in which the RAM
addresses of a reference series for the N memory lo-
cations 62 are stored at successive ROM addresses.
The address generator also comprises a programma-
ble modulo-N adder 64 which is used for the calcula-
tion of the ROM addresses, the RAM addresses and
the step value of subsequent RAM address series
with respect to the reference series, analogously to
the calculation performed in the address generator
described with reference to Fig. 4. The advantages of
this known circuit consist in the saving of chip surface
area in an implementation in the form of an integrated
circuit, because the same circuit is used for several
operations. The programmable modulo-N adder 64 is
coupled to three register 66, 68 and 70 at the input
side. Under the control of a first control signal on a
control bus 72, a first increment is added to the con-
tents of the register 70, said sum being buffered again
in the register 70. The contents represent the current
step value as discussed with reference to Fig. 4. Un-
der the control of a second control signal on the con-
trol bus 72, the adder 64 adds a second increment to
the contents of the register 66. This sum represents
the current ROM address for accessing the ROM 60
in which the reference series is stored as previously
described with reference to Fig. 4. When the ROM 60
is accessed by way of the relevant sum, acting as the
ROM address, the contents of this ROM address are
loaded into the register 68. Under the control of a third
control signal on the control bus 72, the contents of
the register 68 (being the reference address) and the
contents of the register 70 (being the current step val-
ue) are summed. The resultrepresents a current RAM
address for selecting one of the memory locations of
the memory 62.

THIRD EMBODIMENT OF AN ADDRESS
GENERATOR.

Fig. 6 shows a third embodiment of an address
generator suitable for a device in accordance with the
invention. The address generator is constructed as a
cascade of adders. A cascade comprising two stages
90 and 92 is shown. For the reference series the rel-
evant addresses for the memory locations of the RAM
94 are stored in a separate ROM memory in the pre-
vious embodiments. In the present embodiment all
RAM addresses are calculated by the address gener-
ator. The first stage 90 comprises a register 94 whose
output is coupled to the input via an adder circuit 96.
The adder circuit adds a first constant ¢, to the pre-
ceding register contents and delivers this sum as the
new register contents. The second stage 92 compris-
es a register 98 which is retrocoupled via an adder cir-
cuit 100. The adder circuit 100 adds the current reg-
ister contents of the register 94 plus a second con-
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stant ¢, to the preceding register contents of the reg-
ister 98. The new contents of the register 98 then rep-
resent an address for selection of the memory loca-
tions 102.

FORMULAE FOR EXPLAINING THE ADDRESS
GENERATOR SHOWN IN FIG. 6.

The operation of the embodiment shown in Fig. 6
will be illustrated on the basis of the formules given
in Fig. 7. Formule (i) represents the recursive relation
applicable to the output quantity a, of the stage 90 for
the kth iteration. Formule (ii) represents the output
quantity b, of the stage 92, again for the kth iteration.
It can be simply demonstrated that the formule (iii)
represents the output quantity a,, expressed in the
number of iterations k,the starting quantity a, in the
register 94, and the first constant ¢,. By forming the
difference between two partial sums in relation to by,
as in the formule (iv), a simple expression (v) can also
be derived for the output quantity b, in dependence on
the number of iterations k, the starting quantities a,
and b, for the registers 94 and 98, and the constants
¢q and c,.

Depending on the values of the parameters a,, b,,
¢y and ¢,, an arbitrary second-degree function of k
can be created. By extending the cascade with stages
such as the stage 92, higher-degree functions of k
can be realised.

It can be simply demonstrated that the addresses
for the starting series in the phase f, in the diagram
of Fig. 3 can be generated by choosing: a,=0, b,=1,
¢4=1 and ¢,=2. By resetting the contents of the regis-
ter 94 to 0 and the contents of the register 98 to b,+1
at the end of each phase, and by also performing a
modulo-N operation for determining by, the next de-
sired memory addresses can be generated for RAM
102. Afurther possibility would be the resetting of the
contents of the registers 94 and 98 to a, and b,, re-
spectively, at the end of each phase and the addition
of a number 1 to the result b, in a modulo-N counter.

Claims

1. Adevice comprising

- memory locations (36) for the buffering of
data unit groups (1..4,1'..4',..) the data units
being buffered during successive phases
(f0, f1...), for the duration of buffer periods
which are recurrent for each group,

- amodulo address generator (30) for gener-
ating, for each group, a series of addresses
(m1..m186) for the selection of the memory
locations (36), respective logic address in-
tervals between successive addresses in
the relevant series being indicative of the
respective buffer periods, the addresses in
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the series of two successive phases being
shifted one address interval unit with re-
spect to one another, each respective buf-
fer period amounting to a respective first
number of successive phases, character-
ized, in that, the address interval associat-
ed with the respective buffer period
amounts to a respective second number of
address interval units, the second number
being equal to the sum of the respective
first number and a respective offset.

2. Adevice as claimed in Claim 1, characterized, in
that a further number of memory locations (36)
for buffering the groups of data units are provided
so that the total number of memory locations
equals an integer power of two.

3. A device as claimed in Claim 1 or 2, character-
ized, in that the address generator (30) compris-
es

- areference address generator (40) for gen-
erating a cyclical series of reference ad-
dresses;

- anincrementation unit (52) for delivering for
each subsequent series, a step values in-
cremented by one unit step;

- an adder (50) for adding a current reference
address and a current step value and for de-
livering a current address.

4. A device as claimed in Claim 1 or 2, character-
ized, in that the address generator (30) compris-
es

- afirst incrementation unit (90) for generat-
ing a first current number by summing a
preceding first number and a first constant
(ch)

- atleast one second incrementation unit (92)
for generating a second current number by
summing each time a preceding second
number, a current first number and a sec-
ond constant (c2).

5. A device as claimed in Claim 1 or 2, character-
ized, in that the address generator comprises:
- areference memory (60) for storing a series
of reference addresses;
- a first register (70) and a second register
(66);
- a programmable adder (64) for executing
the following operations:

- adding, under the control of a first sig-
nal, a first increment to a content of the
first register (70), and thereupon buffer-
ing a resultant first sum in the first reg-
ister (70);

- adding, under the control of a second
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signal, a second increment to a content
of the second register (66) and there-
upon buffering a resultant second sum
in the second register (66);

- fetching, under the control of a third sig-
nal, a reference content from a location
of the reference memory (60), indicated
by the current contents of the second
register (66), and subsequently adding
the current reference content to the cur-
rent content of the first register (70) in
order to generate a current address.

6. A CD player comprising a device as claimed in
any one of the preceding Claims.

Patentanspriiche

1. Anordnung mit

- Speicherpldtzen (36) zum Zwischenspei-
chern von Gruppen (1...4,1'...4',..)von Da-
teneinheiten, wobei die Dateneinheiten
wahrend aufeinanderfolgender Phasen (0,
1, ...) fur die Dauer von sich fiir jede Grup-
pe wiederholenden Pufferzeiten zwischen-
gespeichert werden,

- einem modulo-AdreRgenerator (30) zum
Erzeugen, fiir jede Gruppe, einer Folge von
Adressen (m1, ... m16) fiir die Selektion der
Speicherplétze (36) bzw. logischen Adres-
senintervalle zwischen aufeinanderfolgen-
den Adressen in der betreffenden Folge,
die die jeweiligen Pufferzeiten anzeigen,
wobei die Adressen in der Folge von zwei
aufeinanderfolgenden Phasen um eine
Adressenintervall-Einheit zueinander ver-
schoben sind und jede jeweilige Pufferzeit
sich auf eine jeweilige erste Zahl aufeinan-
derfolgender Phasen belauft, dadurch ge-
kennzeichnet, dal® das mit der jeweiligen
Pufferzeit zusammenhangende Adressen-
intervall sich auf eine jeweilige zweite Zahl
von Adressenintervall-Einheiten belauft,
wobei die zweite Zahl gleich der Summe der
jeweiligen ersten Zahl und einem jeweiligen
Offset ist.

2. Anordnung nach Anspruch 1, dadurch gekenn-
zeichnet, dall eine weitere Zahl von Speicher-
platzen (36) zum Zwischenspeichern der Grup-
pen von Dateneinheiten vorhanden ist, so da
die Gesamtzahl an Speicherplatzen gleich einer
ganzzahligen Potenz von zwei ist.

3. Anordnung nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dal} der AdreRgenerator (3) fol-
gendes umfaft:
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10

- einen BezugsadreRgenerator (40) zum Er-

zeugen einer zyklischen Folge von Bezugs-
adressen;

eine Inkrementierungseinheit (62) zum Lie-
fern eines um eine Einheitsstufe erhdhten
Stufenwertes fiir jede folgende Folge;
einen Addierer (50) zum Addieren einer ak-
tuellen Bezugsadresse und eines aktuellen
Stufenwertes und zum Liefern einer aktuel-
len Adresse.

4. Anordnung nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dal der AdrefRgenerator (30) fol-
gendes umfaft

- eine erste Inkrementierungseinheit (90)

zum Erzeugen einer ersten aktuellen Zahl
durch Summieren einer vorhergehenden
ersten Zahl und einer ersten Konstante
(c1);

mindestens eine zweite Inkrementierung-
seinheit (92) zum Erzeugen einer zweiten
aktuellen Zahl durch jedesmaliges Sum-
mieren einer vorhergehenden zweiten
Zahl, einer aktuellen ersten Zahl und einer
zweiten Konstante (c2).

5. Anordnung nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dal der AdreRgenerator folgendes
umfaft

- einen Bezugsspeicher (60) zum Speichern

einer Folge von Bezugsadressen;

- ein erstes Register (70) und ein zweites Re-

gister (66);

- einen programmierbaren Addierer zum

Ausfiihren der folgenden Operationen:

- Addieren, unter der Steuerung eines er-
sten Signals, eines ersten Inkrements
zum Inhalt des ersten Registers (70)
und daraufhin Zwischenspeichern einer
sich ergebenden ersten Summe in dem
ersten Register (70);

- Addieren, unter der Steuerung eines
zweiten Signals, eines zweiten Inkre-
ments zum Inhalt des zweiten Registers
(66) und daraufhin Zwischenspeichern
einer sich ergebenden zweiten Summe
in dem zweiten Register (66);

- Holen, unter der Steuerung eines dritten
Signals, eines Bezugsinhalts aus einem
Platz des Bezugsspeichers (60), der
vom aktuellen Inhalt des zweiten Regi-
sters (66) angegeben wird, und an-
schlieBendes Addieren des aktuellen
Bezugsinhalts zum aktuellen Inhalt des
ersten Registers (70), um eine aktuelle
Adresse zu erzeugen.

6. CD-Spieler mit einer Anordnung nach einem der
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vorhergehenden Anspriiche.

Revendications

1.

Dispositif comprenant :
- des emplacements de mémoire (36) pourle

tamponnage de groupes d’unités de don-
nées (1..4, 1'..4"), les unités de données
étant tamponnées durant des phases suc-
cessives (f0, f1...), pendant la durée de pé-
riodes de tamponnage qui sont récurrentes
pour chaque groupe, et

un générateur d’adresses modulo (30) pour
générer, pour chaque groupe, une série
d’adresses (m1... m16) pour la sélection
des emplacements de mémoire (36), des
intervalles logiques respectifs entre des
adresses successives de la série concer-
née étant indicatifs des périodes de tam-
ponnage respectives, les adresses dans la
série de deux phases successives étant dé-
calées les unes des autres d'une unité d’in-
tervalle d’adresse, chaque période de tam-
ponnage respective correspondant a un
premier nombre respectif de phases suc-
cessives, caractérisé en ce que l'intervalle
d’adresse associé a la période de tampon-
nage respective correspond & un deuxiéme
nombre respectif d'unités d’intervalles
d’adresse, le deuxiéme nombre étant égal 2
la somme du premier nombre respectif et
d’un décalage respectif.

Dispositif selon la revendication 1, caractérisé en
ce qu’un autre nombre d’emplacements de mé-
moire (36) pour tamponner les groupes d’unités
de données (1) est prévu, de telle sorte que le
nombre total d’emplacements de mémoire soit
égal a une puissance entiére de deux.

Dispositif selon la revendication 1 ou 2, caracté-
ris€ en ce que le générateur d'adresses (30)
comprend :

- un générateur d'adresses de référence (40)

pour générer une série cyclique d’adresses
de référence;

une unité d’incrémentation (52) pour déli-
vrer pour chaque série ultérieure une valeur
d’échelon incrémentée par échelon unitai-
re, et

un additionneur (50) pour additionner une
adresse de référence courante et une va-
leur d’échelon courante et pour délivrer une
adresse courante.

4. Dispositif selon la revendication 1 ou 2, caracté-

ris€ en ce que le générateur d'adresses (30)
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comprend :

une premiére unité d’incrémentation (90)
pour générer un premier nombre courant en
sommant un premier nombre précédent et
une premiére constante (c¢,), et

au moins une deuxiéme unité d’incrémenta-
tion (92) pour générer un deuxiéme nombre
courant en sommant chaque fois un deuxié-
me nombre précédent, un premier nombre
courant et une deuxiéme constante (c,).

5. Dispositif selon la revendication 1 ou 2, caracté-

risé

en ce que le générateur d’adresses

comprend :

une mémoire de référence (60) pour stocker
une série d’adresses de référence;

un premier registre (70) et un deuxiéme re-
gistre (66), et

un additionneur programmable (64) pour
exécuter les opérations suivantes :

ajouter, sous la commande d’'un premier si-
gnal, un premier incrément a un contenu du
premier registre (70) et ensuite tamponner
une premiére somme résultante dans le
premier registre (70);

ajouter, sous la commande d’'un deuxiéme
signal, un deuxiéme incrément a un conte-
nu du deuxiéme registre (66) et ensuite
tamponnage d’'une deuxiéme somme résul-
tante dans le deuxiéme registre (66), et
rechercher, sous la commande d’un troisié-
me signal, un contenu de référence a partir
d’'un emplacement de la mémoire de réfé-
rence (60), indiqué par le contenu courant
du deuxiéme registre (66), et ajouter ensui-
te le contenu de référence courant au
contenu courant du premier registre (70)
afin de générer une adresse courante.

6. Lecteur de DC comprenant un dispositif selon
'une quelconque des revendications précéden-

tes.
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